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The Metubolismaf L L8 pchloraphenyl)-2,2, 2 e oreethaneand 1,1«
Ditpechlorophenyd)s2 2lichloroethame in the Pigeon, Ballay, 5., Busyasn,
1 J.. I{I\\I\u\. 13, ., and Taveow, A (3969), Toxicol, Appl, Pharmacol. 14,
13-22, figeons hase bcun fed dicts containing 1000 ppm of the batogenated -
hydrocurbons,  § dditp-chloropheny D-2,2,2-trichloroctlane (DDT) and = -
1 ldit pe™ore; Jhcn)I) 2, 2tichloroethane (D) for 34 days, None of the
hink fedd . Tver chemical died duritg the course of the experinienl, Residues -
of these wmpmmds and their metubolites were measured nt intervals after
the cessiition of feeding und the resutts were treated stutistically to deter-” o
mine rates of ¢limination or change from seven tissues, DDT was shown 0~ 0 070
1o be elimioated from all tissues i the same rite (hall-life 28 Jays) and gave ‘ b
rise to DDE and DD by separate pathwoys, DDD was shown 1o be -
cliwtimited From all tssues at o similar rute (halfelife 249 days) und gave rise
miinly 10 DDMU together with a very small amount of DDE, Large in-'
creases in averoge fiver welghts were noted in birds fod DDT, With lhc
DDD:fed birds the increase in liver welight was very slight, :

“The insecticide 1 I-(li(p-chlnmphcmI)-2.2.2 strichloroethane - (DDT) -and rclmcd e
compounds are widely used in agriculture und horticulture. This has resulted in the
accumulation of residues in suils, in vegetation, sad in wildlife, The determination of
residues of DDT und its mujor metabolites in avian species is readily carried out, but '
the interpretation of the results obtained is diflicult due to the lack of fundamental 1
knowledge of the effect of DT on birds und the Liek of data on levels needed to cause '
death, A wmplicuting Fuctor is the large residue of organochlorine pesticldes which s
. accumulates in fut compared to fevels in other tissues, 1t ean be recirculated when these .
reserves are mobilized under starvation or other stress conditions, ,
There is u vast amount of information on the fte of DDT in numerous msccl species
N starting with the work of Ferguson and Keitrais (19493, 1t was later found (Perry nnd
Hoskins, 1950; Sternburg and Kearns, 1950) that certain strains of house (ly resistunt .
to DOT had the ability 10 detoxily a farge proportion of the applied DDT to 1,1-
Jdi(p-chlorophenyl)-2,2-dichloroethylene (DDE), Findings of metabolites of L)<di(p- . =~ .
chlorophenyl)-2-dichlorocthane (DDD) in inm.ls have alm ret.cmly been rcporlcd IR ’
(Gutterdum cf af,, 1964). . o S
The fate of DDT in vertebrates Ims uiso bccn m\cshbutcd hul toa lcsscr extent, A . - o
recent review by llnycs(l%ﬁ) summunzcsthc ;,cncrulslntc oi‘ knowhdgu rq,urdtng lhcl.' R

! Hcsrmnuhlc for slnltslical analysis,
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bistsanstormation ol DDT. An estensive fist of possible metabolic compounds tht
could be obtained from feeding DT ot its metabolites to rats has been given (Peter-
sott ind Robison, 1964), but not all the postulated compoumds were isolated and
identified, Evidence has alse been produced (Pinto er al., 1965) for the presence of
pp dichiorobenzhydrol and p,p’dichforodiphenyimethiune as well as the more usund
metubolites in rats. DD was first proposed as a metabolite of DDT by Finley and
Pillmore (1963, snd it has been suggested (Basker and Morrison, 1964) that DDD
appears as the result of bacterinl postmortem decompaosition, DD has also been sug.
gested Uetleries and Walker, 1966) us o postiwortem decomposition product in birds,
Di(p-chlorophenyacetic ncid (DDA) has been shown to be the inul product inseveral
mammals, but no such work has been reported on in birds,

During recent years many datn have been collected on levels of pesticides occurring
in witdlife, particulagly birds, slthough the interpretution of such data is lindted,
Laboratory studics on the fute of DDT In birds are also limited, Stickel er af, (1966)
found both DDE and DDD in cowbieds (Mollotheus ater} fed DDT in the diel, but it
was concluded that residee fevels in most tissues were unsuitable for dingnostic pur-
poses although levels of DDT and DI in brain could be significant. The number of
deaths that occurred is: i very short time from faiely low levels of DDT [eeding 1o cows
birds is noteworthy especinlly when compared with the low death rate reporied later
in vur commupication using pigeons, The absorption, metabalism and elimination ol
DT in the common grackle (Qutseafus quiscila) has also been studied (Walley, 1965),
and 907 of the capsule-ded DT was recovered ina 3-day feces sample. in addition to
PDT, DHE und BDD were found in liver, Leain, und breast muscle, Cross e al, {1962)
have found that levels of up 1o 300 ppm of DDT in the dict did not alleet the weight or
number of eggs lald by Japanese quail (Coturnfx coturnix juponica). With dict contuine
ing SO0 ppm the egas failed to hateh and the birds died before the tests were completed,
Domestic poultey fed DDT ot tevels up to 250 ppm in the diet Tor 15 weeks, showed no

-¢linical toxic effects or Joss of condition (Noakes and Benfleld, 1965). DDT, DDE, and .
DDD were found in the tissues in nmounts coughly proportional to the dosage levels, .
There was u genersd trend towared deerease of DD and increase of DDE in all tissues,
Only o limited amount of work hus been carried vut f eitro in avian tissue, where
Bunyan et al, (1966} demonstrated that BDD is the mujor melabolite umder anacrobic
conditions whereas DDE is produced to a lesser extent under acrobie conditions in the
presence ol glutathione. We now wish to report our findings on the l‘u.dmb of DDT o
feral pigeons (Columba livia), AMthough the feeding level employed gives rise to higher .
residues than those normully found in wild birds in England, this level was chosen to
produce residues over Jong periods und in amounts adequate for identification.

LXI'LRIM CNTAL -

DD’I‘ wus prcpnrc.d from technical DDT by the meth sd of Wcst and Cumpbcll { I950)
~and finally receystallized from ethunol to constant mclllng point 08-109 (uncorr.). .

Only one peak was obtained by gas-liquid chromatography. English wheat was dressed

R with this DDT at a level of 1000 ppm using 0.5 technical white ol as u sticker, All
S ' diets were subscquently sampled and analyzed by gas-liquid chromatography to check _
S " .. thutlevels of dressings hod been achieved, Thirty-six weighed pigeons were sepasately -
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cuged and fed this dressed grain for 24 days, Six control birds were fed the same une.
dressed wheat for the sume period, Pigeons were stratified according to weight and
rundomly selected from a furge group of feral birds of unknown history und, owing *o
the virtual impossibility of sexing this species, the proportion ¢ males and femuates wis
not known until the anfmals were dissected, The DIT-fed birds comprised 18 mates

und 18 females, and the contrel greup contuined 3 male nnd 3 femate birds, Delore and

afler feeding wheat, the birds were communally housed and fed o diet of mixed grain
and pulses, The plgeons were sacriticed in batches of six at 1, 29, 57, 85, 113, and 274
duys alter the withdrawal of the dressed grain. Control birds were killed at intervals
during this period, Analyses were carrled out on breast muscle, liver, kidney, brain,

heart, gonads (ovaries or testes), and omenta! ful, The method of Taylor ef af. (1964).

wiis used Tor the extraction of tissues prior to gus-liquid chromitographic analysis
with allsglass injection and colunn system. Other conditions were as deseribed by
Guoodwin e af, (1961), DDT, DDD [DDE plus 11dif pechlorophenyl)s2chivrocthune
(DDMS)) Li-di{p-chlorophienyl)-2-chlorocthylene (DDMU), and 1, 1-di( p-chiloro-
phenyDethylene (DDN U) could be separated on silicone epikote columns, DDE and.

DDMS which have the same retention value separuted from ench other on o 2,5%,

QF1/0.25%, epikote column, The lower limit of detection of these compounds was of
the order of C.O1 ppm, Thin<layer chromatography was used for conliemution ol
idmlily Onc bird died during the course of the experiment, but uwing to unforescen
vircumstances it was not unalyzed..

A similar experiment involving 18 birds {8 males and 10 fcmulcs) \nlh nnuthcr con.

trol group (1 male und § femates) was performed feeding wheat dressed with DDID at
1000 ppm Tor 24 days, The DI was prepared from technical Rhothane by reerystuls
lization from mcthanol to constant melting point 109-410° (uncorr.). Gas-liquid
chromatographic analysis gave only one penk, Birds were sacriliced in batches of Gut 1,
29, and 92 duys after the eessution of leeding treated grain, “The control group was
sucriliced after 120 days. No deaths occurred in any of the grouns and lhc hirds were
sumpled and dealt with as deseribed for the DDT-led birds,

The number of analyses involved in these experiments necessituted tissue storage, .

Tissues were removed from all birds immediately following sacrifice und subsequently

kept below 0°C until analyses were carricd out between 1 and:14 duys later, Experic’
ments 10 be reported elsewhere using pigeons injected with DDT and its metabolites -
have demonstrated that all residucs reported in this communication are present im- .

mediately after death und are therefore 19t due to postmortem bacterinl action, -

Furthermore although some changes were observed on Storpge of dissected tissue -

below 0°, they were both small and erratic, and probably lie within the experimental
error ol the method. No underlying trend of the type reported hy Jeferies and Wulkcr
(1966) Tor Bengalese finches (Lon. Imm str!nm) could be l‘onnd m plgcons. .

I
1

o m:su:.Ts g
Clearly ndcnnﬂuble conhnuous tremoring was observed in high proportmn ol‘b:rds
after- 10 days' feeding of DDT, but no effects werd noted with DDD. Birds on the diet ...

ol DDT consumed an average of 456:: 13 g (M & SEM) of \\lteat per bird over the

24-day pcnod comp.lrcd with the conlrol group's consumplaon of 603 ¢27 g. No

ot




1{1] BAILLY &T AL,

individual consumption Jilfered significantly from these values. In the case of DDD
the dilTerence in consunption wis mininal ut $55 1. 22 g for the treated and 528 4 42
for the control group, In neither experiment waus the food consumption in the treated
group sigmﬂcmulv ditferent rom thag of the controls.

The inerease in liver weight which has been noted in rats led organochioring pestis

Cides (Chcn Yuund Yunn Peng, 1966: Fltzhugh and Nulsun. 19472 Luugand Fitzhugh,

19463 Sarett and Jundorl, 1946, 1947) was canfirmed in the pigeons fed DT, The
maximum increase in Jiver size wits not rettched untid the birds hud been on normal
foud for 1-2 months. The average pigeon liver weight from a large number of control
birds was 8 04 g, With treated birds the muximum average which occurred after |
month was 294 3.7 g and at the end of our experiment was still 124: 1.0 g, Both
“hese \\ubht incrcases are highly significant (p < 0,001), With the DDD-led birds the
nerease in Jiver weight was much less, Only in the batch following the cessution of
lcn.dmg was  significant (p <. 0.05) increase to 10,6 1 1.05 g tound, lly the end nl the
experiment the liver weight was back to normal,

In the birds given DDT-treated food, DDT, DDE, and DD were found at sume
time in n)l the organs examined with the exception of DD in adipose tissue. Despite
the wide range of results encountered In each batch of birds it was evident that the

amounts of ench of 1hese compounds deceensed in the tissues examined os the time

between cessution of diet ard the sucrilice of the birds inereased, and that the relation-
ship between the amounts and the time wis not linear. Satistuctory Jinear relationships
were first obtained grophically by transforming the ppm of compounds to log, (100
ppm + 1) This transformation sllowed the necessiry inclusion of nil readings without
introducing error, &y making on addition small in magnitude with respect to all other
residue levels measured. The linear regressions of the transformed concentrations of
cuch compound on the times from cessiation of diet, caleulated separately for cach

- organ and tissue, then fitted significantly wel. The regression cocllicients (4), are given
“in Table 1, which also shows the results of cumpurlsun:bgl\\'ccn the seven cnclllcicnls_.
for cach compound together wilh approprinte half-fives and their 95%, fiducinl limits,

The constants (a) are also given for cach tissue since lhcy arc cstimates of log, (100
Cs+ 1} where Gy is the concemtration of DDT or ils metabolites when exposure
ccused. By the use of natural logarithms in our lrunsi‘ormnlion and substitution into

‘ _lhc linear regression cquulion

R ) b.\-+ “
we arrive at the cquution CoL .
- (C, ‘+oon)-.oo|)c-“

Thus b becomes also the bc.sl availnble estimate I‘ Tonmour normnlly \-urmblc dmu ol‘lhc

. rate constunt {k) in the more familinr equation -

Cy» Gt

ln lhc case ur DDT und DDE residut.s no stgmlicam dtﬂ‘uencc \\us cxh:bucd bcmu.'
the regression cocllicients for the scven tissucs. Conscquently o common regression
coefficient of —0.024 describes the rate of climination or change of DDT, and a com-
mon regression cocflicient of ~0.005 describes the rate of climinntion or chunge of

' DDE in all the sites considcrcd Purlmomng the significant variance for the regression

o B e T
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The ﬂuthﬂrn regrot tho I‘ollowing orratats A e

Page 16, line 36. cquation should reuds- : o : o
' ' (ct +0,01) & (C % 0, 01)0 ““Wj P S

Page 17. Submcript o should rend:- S - :

Omagh bird consumed an aVGrane of 456 + 13 mg of DDT during tho 24 dnyc feeding

Pnge 18, Subserdpt u should rondi=- N co -
83nch bird concumed un averasge of 555 + 22 mg nr DDD durlng the 24 dnys of
j fending. -
Page 21, 1ine 15. doloto oomnma inaert stop at end of sonteuoo. s
Pago 23.  Abstract,linos 5 & 6 ahould rondte e

the halogenated hydrocarbons,. 1 -di(p-ehlorophenyl)-a z-dichloroothylono
(DDE) and 1 1-:11(p-ch1orophony15 2-chloroethylenc (Dm.m) L

Page 29. line 9° o:gana not orgnnin . i o i;
Throughout both papers in the toxt (Bailey g ., 1968) nhould road _ ~ o
(Boiloy Ml-‘! 1969) IR . oL e e i ‘
. . . ' A.l ’ . ". ‘.',' ; . e .-_. . ’..E’: l;..:' e P \& "
p . ) - L 1,. ‘ !l.‘ ol e SRR RN S c e T
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TABLE |

TRANSFORMID CONCENTRATIONS 0F DDT, DDD, AND DDE 1N SLveN Boby Tissurs or Piorons As A FUNCHION oF TIME AFTLR TLRMINATION
or Exrosure to DDT :

Regression line

y=btda
Regression  Constant .
Tissue cocllicient, b a* Compound Analysis of covarlonee®
i, Breast muscle ~0.0235 5,02 rSource of variution odf "MS: - S .'
2. Liver =0.020 4.24 | Between cocllicients 6 10,88 1,22 NS . =
3, Kidney -0.022 5.28 Withln regressions : 238 - 890 — 4
4. Bruin ~0.018 1.86 ohT < Common regression coellicient for all tissues: ~0,024%¢¢ E
5. Hearl -0.027 5.82 Lialitife (Ml of DDT and 95% iducial lmits: -
6. Gonnds -0.022 496 M L.L. U.L. E
7 Omental fut -0.037 8.23 28 duys . 7 duys 43 days : o
: rhouru: of variation ‘ df MS F ;
Between cocllicients 3 i4.18 J.4Bee ]
Between by, by by by . 3 10.00 JA5NS - ;’
. Between by, by . I - L3l - <llONS ° Z
1. Breast muscle : ~0.015 293 Iy g by 4 by v, b. + ho 1 - 39.67 9,750 - .
2. Liver . ~0.025 4 90 Wilhln regressions . . 200 0 407 - g
3. Kiduney ~0.018 340 JCommon regression cocefficient for tssues 1,2, 3, 3 ~0.017%% - o
4, Broin - «  ~0005 . 098 l)DD talf. Iil‘c {M) of DD and 959 Aduvinl Ilmils. _— Z
5. Heart - S -00l 19 LL - . UL - - o
6, Qonuds -0.008- .50 41 dnya 10dnys . 64 duys ‘ m
7. Omental fat . — 0.00 Common regression cocllicient for tissucs 4, 6: ~0,007°4* g
. ST C -[Hullife (M) of DDD and 95% nducinl l!mils' -
M - L., U.L. Co 7
' o l 102 days S6-days. |S. dnys _ o S
1 Drenst muscle -0.004 8.80 Source of varintion .- - . MS . F
2. Liver ~0,009 9.44 Between coeflicients ™ SR 6 S k) «],0 N§
-3, Kidney : A -0.004 8,19 \ithin regressions g T 238 0.85 —_
.. 4, Braln . ~0006 - 7.08 4 Common regression cocliclent foc all tissues: ~0.005%¢* _
. 5. Heart . . ~0.005 9.13 . Ilull‘llrc (M) ol‘ DDL nml 95% llduclnl Iimlls. ] T
- 6 Gonﬂds N ...4_0.m6 PR 785 M LL U L cbem e e PR ..........:,....,,‘ -
7. Omentat fat . =0.004 12,06 L 128.6 duys . 10Bdnys 154 days ~ -
-l

¢ Ench bird consumed an average of 535 3+ 22 mg of DDT during the 24 days of feeding, ‘
b g = log, (100 Cq + 1), Cols the best available estimate of the concentration of DDT or metabolite when exposure to DDT ceased,
r NS, Not significant; ** slgnificant ot p < 0.01; *#* significant at p < 0.001; L.L., lower limit; U.L., upper lmit, -
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’ - T :
¢ N e

! e n A sy e e i o o, P e e A L o, P TEETR R O0 ERRARI p



'l'MlLL 2

- Tmmromm CONCLNTHMIONIS or DDD, DDMU AND DDE N StveN Booy Tissues or o, ON3 AS A l'uxcnuv or TiME Amu TLRMINATION
B . . © o Exposunt 10 DDD*

' Iicurcsslun tine

ymbtta
: ~ Regression  Constant : ) :
Tissue ~ cocfliclent b a Compound* A _ Anolysls olfcqvn;lxnnce‘
I, Breust muscle -0.026 829 C tSource of variation ©dr- MS - - B
© 2. Liver S -0,032 71.80 Hetween coefticients . 6 066 - «<l.ONS
1 Ridmey- . =028 .22 - - - | AYithin regressions oo 12 094 = -
4. Brain . ~004 = 593 DDD '*Cummun regression coeliclont for all tissues: ~0,02994¢
.5 llcurld . ~0.031 8.49 “Hlult-life (M) of DDD and Y5% fiducial Iimils.
6. Gonmds - ‘ -0.020 65 C : M - L.L. - UL, :
7. Omentad fat ~0,032 1,25 _ ‘ { 228 duys 17 duys 30 days
l. Dreast muscle © ~0.003 632 . [Source of variation ' dr MS . O F
2. Liver o =0007 ° SH4 : - pBetweencoefliclents . 0 6 0.98 LIONS
3. Kidney - - ~001) . 530 .| .. . .. [Wihinregressions . ... .- 112 0.BY Ce—
4, Hrain T - =0.017 4,26 ( - DDMU - {Common regression cocflicicnt for all tissues: -0008'" S
5. l!carld . - <0003 6.80 . Halfelife (M) of DDMU und 9592 Niducial limits:
6, Gonuds -0,002 4.80 M 2 L N VN
7. Omental fat ‘ ~(.003 L3 l - 90 days 77 days . 173 days

; Lach bled consumed an averuge of 456 13 myg of DD during the 24 days of feeding. ‘ R
* 3w log, (100 Co -+ 1), Cp is the best available estimate of the concentration of DD or aetabolite whcn cxnmurc to PP coned.

- ¢ Small amounis of DDE were found throughout the experiment (range 0-2 ppm in all llswcs cxcept fat 2-64 ppm). but no, slunmunni rcumslun coelll-
. clents were oblaincd, Comparable control figutes were 0-1 ppin in all tissues. .

iNS., Nol slsnmcnnl' ** significant nt p < 0,013 ¥** yignitlcant at p <0,001; L.L., Iuw¢r limit; U.L., upper limit,

8
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_to DT and its metabolites. Qur results revead that the feeding of DDT to the pigeon -

.. produces considerable amounts of DDE which persist ufter vther residues have diss =~
uppearcd, This suggests thut DDE muy be the true causative agent for liver. wcight ,

increase in the pigeon, The fact that thisincrease does not reuch s muximum until some™
time alter the cessation ol'lccding and that liver waights huve not returned to normuf -
11 months later, when the liver contains no othar residuc thun DDE, uccord well with .
this theory. It is ciso signilicnm that in DDD-fed birds where DDE resflucs are very ..
small and there is no other persistent large residuc, liver weights are scarcely affected,
These conclusions are ﬂrmly supported by results from birds fed DDE which ure the

X

METABOLISM OF DDT AND DD IN THE MGLON . B ' I

¢ cocflleients for DDD into orthogonal components reveuls two different rates of loss,.
“That In liver, kidney, muscle, and heart (b = <0.007) Is significantly fuster (p <0.01)
~ than that in brain and gonuds (b = ~0.007),

19 the birds glven DDD-treated food, DD and DM U were found in all the tissues

D exnmined including Tt in relatively large nmounts for the duration of the experiment,

Small residues of DDE, which were generally Bigher than those in control birds, were

© . Tound in all tissucs, and in a few blrds residues ol DDMS were nlso tioted, In the first
-~ group. DDMS residues (0.3-6.2 ppm) were contfined to the kidney, In the last two -
. groups u residue of 3,2 ppm was found in the bruin of one bird and u residuc of' 3.0
 ppmin the liver of pnother bird, The statisticn] treatment previously described Tor the . -
_data from DDT-fed birds was again curricd out to give the rn.ucssluu cocllh.lt.ms,

" canstunts, halllives, and analyses in Table 2, .

A mmp.lrlsun of the regression coeflicients shows that there are no sngnillc:ml dil‘-'
. ferences in the rates o elimination or chunge of cither DDD or DDMU in the seven”

urgans, Regression coellicients of <0,029 for DD and 0,008 for DDMU are com-

" mon to all seven organs. In the case of DDE residues the calcututed rug,rcssmns did not
it the dita significantly, :

- DDE (~..l ppm) wits thc anly rcshluc found in control birds,

DISC USSION

. A consideration of these results indicates that neither DDT nor DDD Is particulurly -

* loxlc to the pigeon, nor do they seriously aflect the palatability of the foud treated at a
level of 1000 ppm, The induction of liver weight increases (Joc., ¢it.), und stimulmion of® :

~ hepatic microsomal enzymes (Gerboth and Schwibe, (9643 Kinoshita'et al,'1966) by .~ -

+ . DDT hus t xen reported maduly in rats, {n general it has been tacitly assunied that the

cnusative agent is DDT, and not # metubolic product, although it has recently been

pointed out (Hurt and Fouts, 1965) that in the rat the metabolites are us effective, These

authors have also drawn attention to the species dilferences in the response of the liver

subject of a separate communication (Bailey et al., 1968), -

Residue measurements on the DDT-fed pigcuns show that DDT is |nsl falrly rup:dlv .

from all organs, {Tuble 1), DDE and DDD nppcnr to be the two major metabolic pra-
ducts in the pigeon as in the rat (Peterson and Robison, I964) In view of the fact that

DDE residues remunin in the latter groups of bitds where | nio other residues are found, it~ ks

Pt gt - -

scems likely that DDD and DDE are produced by scpatate pathways. This isfurther . . . ©
supported by results obtained from feeding both DDD, when very small residues of -~ - ~

DDE were found, and DDE (Builey ¢/ al., 1968) where no DDD residues were detected,
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Furthermore, the longevity of DDE residues suggests that it is an extremely difficult
contpottid for the bird 1o climinate,

The DD residues produced in the DDT-fed birds present the most iulcn:stlug
aspeet of the experiment, The production of DI from DT by vertebrates hins been
quulinmd It hus been demonstrated (Barker and Morrison, 1964) it mice that DDD
is furmed only as u resall of postmortem breakdown of DT, Jefleries and Walker
(1966) report 4 simitar phenomenon in Bengalese finches, and it hus also been shown
(Burker et al., 1965) that l'rurcmmlmr.‘s from the gut of mice could convert DDT to
DD, However, cartier work in this Inhurulur; (Bunyun ef al., 1960) on pigeon liver
systams fu rétro suggests that DOD is & peimucy netabolie product under anacrobic
comlitions. DI was also demanstrated as o metabolie product after feeding of DDT
(o rats {Datta et ol 1964) and this conversion has been reported (Morello, 1965) using
rat tiver microsomes with molecular oxygen and NADPU as requirements, Results
from our feeding experiments support the vfew that DD is o true metubolic break-
down product of DT in pigeon tissue and there appear to be two significant rates of
loss of DI amuong the seven tissues examined (Table 1), This metabolite wits not
found in fat at ol Furthermore brain and gonads whose rate of loss of DD is
significamly stower than the other tissues also have high fipid content. With all other
residues investigated there is o common regression coeflicient for all lissues, ulthough
the constants (o) diller, These results indicate that a dynamic equilibrium exists be-

tween the tissues due to cireulation in the blood from o primury metabotic site which s -
generally assumed to be the liver, This parallels the findings of Robinson et af, (1967} -

for dietdrin residues in pigeons, In the cuse of PDDD produced from DDT however,

tissues tich in lipid dilfer from the normal model. No reasonable explanition of this -

phenomenon can currently be offered, nlthough more shoutd be known about possible
alternative metabolic sites for these compounds, Metabolism hus so far been demon-
strated with certainty only in liver, but it may be that adipose tissue plays a more
dynamic role in DDT metnbolism than hitherto suspuu.d Rumsu)' et al, (1967) have
also noted some peeuliarities in distribution of residues in various types nl‘ hu.l' fut
I'olluwmg, DDT feeding.

While we do not exchide the possibility of l)l)l) being pruducul by gut ﬂoru, had
this been the only soutce, residucs would have been found in fat and 4 commaon regres-
sion coellictent for all organs wauld have been obtained as was the case when DDD was
fed. Furthermore lurge.scale postmortem production ol‘ DDD has been chminnlcd us
detailed previously.

The birds fed DDD-trested food show residues in all tissues und uppn.ur to be able

‘1o metabelize the pesticide raphdly snd exclusively to DDMU, The metabolic path-

way suggested for the rat (Peterson and Robison, 1964) would therefore seem to be
comioen to the pu,con at least us fur as DDMU. The common regression rate of

-0.029 for DDD is very shnilar to that for DDT in birds fed this compound, und .
-suggests that both are dealt with readily, The lower rates of DDD loss obained from-

DDT feeding are probably Jduc to the continuous pmduclmn of DDD from DOT.
Despite the common regression rate (-0.008) of DDMU, very little DDMS wns

" found:=and this muinly in the kidney at un carly stage of the t-xpcrlmcnl. This supgusts
« that the melabelic pathway of DDT in the plgcun muy diverge from that in the rat

afler the production of DDMU The smnll quantitics of DLE fuund alter I)DD I‘u'd-

:
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ing are slightly larger thawn control residues, but they do not indicate o major metabolic
pathway,

From an overnil consderation of these results it would appear that the pigeon Is nble
10 metubulize DT and DDD quite rapidly and is not allected even by the massive
quantitivs that we have fed, The production o' DDE and DDMU, however, may com-
plicate the situation since these seem to be lost more slowly and no further metabolie
praduets From these compounds have been demonstrated in this work, 11 has been
shawn (Smith e ¢l 1946) that DDE s less toxie to rats than DT, and it has been
suggested recently that the aviun toxicity of DDE is low (Walker ¢2 al., 1967). How-
ever, i view of the species diflerences Known to exist in the response to DDT and fts -
metubolites (Hurt and Fouts, 1905}, the storage of PDLE may be more Imrmlul thun
previously suspected,
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